Potency ranking of valproic acid analogues as to inhibition of cardiac differentiation of embryonic stem cells in comparison to their in vivo embryotoxicity.
The embryonic stem cell test (EST) is one of the more promising and extensively studied tests in the field of developmental toxicology. We evaluated the effect of a series of structurally related valproic acid analogues on cardiomyocyte differentiation in the EST. The goal of the present study was to determine the applicability of the EST by potency ranking within this chemical class. Cardiomyocyte differentiation was evaluated by morphological scoring as well as by gene expression analysis of cardiac markers using RT-PCR. All VPA analogues tested inhibited cardiomyocyte differentiation, with the exception of (±)-2-ethyl-4-methyl pentanoic acid, which correlates to their known in vivo developmental toxicity. Effects were also evident on gene expression of cardiomyocyte differentiation-regulated genes, such as MHC and Nkx2.5. Overall, the present results indicate that the assay can be a valuable screening tool in potency ranking of structurally related compounds.